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This firal repsre documents the resuits of twe've months of Data
Base operations, test area support for semsvi™, and sensor evaluation.
This wvas accomplished by contractual personne. on-sfte at fADC an2 the
Stockbridge Test Site.
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The Dat: Base has been a valualile resource for imagery, technical
documents ard aother {ntelligence intormation which could be drawn upon
ky both the military and industrial community.
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Cocumented in this report are the activities performed under Contrace
23705 03 <

2 vers <he reriod 2 YMay 127% through June 1975, Three
- primary tasks ave dissussed in the Teport. These %asks are:
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.l SENSOR EVALUATIONS

Tre basic obiective of the sensor evaluation task was to determine the
reconnaissince effectiveness of varicus sensor systems and to identify their
perisrrance characteristics. In addition, the use of different film/filter
Types to achieve optimum resulis was investigated.

Y

SHH L b

Apzraisa: of system performance by trained, skilled image interpreters
remains the least controversial and sost effective means of evaluating sensor
modifications and new applicationms.

1.2, DATA BASE OPERATIONS

Ml i
) el

Since Its inception ‘n 1965, the RADC/IRRE Reconnaissance Data Base has
beens a valuable resource for multisensor aerial imagery, technical documents,
ground truth data, and other intelligence information to be drawvi upon by
member: or the military and industrial reconnaissance community. It is
unique in that it provides a readily available source of information to aid
in solving reconnaisance problems concerning:
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0
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° Target Locetion and Identification

ki

o Senisor-System Development

o Multisensor Interpretation and Analysis Tevhniques

ety e W T ke

o Digital Imsge Processing Tzchniques, and
o Image Prvcessing and Reproduction Development.
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Throughout the tenure of this contract, the Data Base has been in operation
from 0800-1700 hours Monday through Friday.

1.3, MORTHEAST TEST AREA (NETA) SLPPORT

The ¥ortheast Test Ared comprises two elements:
1.3.1. Simulated ¥ATO Tactical Targets

Three flight ~rridors and a designated boundary encompacsing the Albany,
NY area contain seventy-two NATO target analogs. Throughout the contract
duratior, target fclders of these targets have been updated with current
incgery enamples (when available) and other ground truth data.
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1.3.2. Military Equipment Display Area (MEDA)

The Military Equipment Displsy Ares is located at the Stockbe:.'ge Test
Site and consists of military units whose prevence in the bDattlefield is
identifiable based un the array of specific twpes of equipment in unique
configurations. Each unit is tactically positioned as though on a battle-
field, concesled whiun appropriate, and camouflaged when required. Mainte-
nance of all equipment located in the MEDA, and ground truth documentution of
the site, waz accosplished throughout this program.

This report contains a description of the werk performed under these
tasks during the 13 months of the contractual effort.
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SECTION 2

PROGRAM TASKS

2.1. TASK I - SENSOR EVALUATIONS

The evaluations accomplished during the period of this program varied in
their objectives and scope. Brief summaries of each evaluation are presanted
to document the objective, evaluation method, and results. Detailed informa-
tion on each evaluation can be obtained by contacting Mr. A. Fanelli, RADC/IRRE,
Criffiss AFB, NY  13uu],

C2.1.1. Resolution Measurements

To indicate mission quality, 3 resolution ana.yssis of selected imagery
covering the Floyd resolution target was performed. Both line-of-flight
(LCT) and cross-line-of-flight (XLOF) readings were taken. All data were
recorded on a "Data Reduction Worksheet" (Table 1) that was designed at the
onset of the program. Computation of resolution noted in cycles per milli-

meter was made on imagery ccllected during five missions by using the follow-
ing formula:

R = (.00396)(h)
(x)(f)

where -

2 = Resoluticn (cycles/mm)

h = Height (AGL feet)

£ = Focal length (inches)

x = Combined width of bar and spac:c taken from the smallest resolved

bar (feet)

Tables 2 and 3
Zamera usin g bo
Q

(Y
f-‘.‘—\ ovapn

are logs of the analyzed resolution of the Wild RC-8 Mapping
+h 2utu3 (Ektachrome I.R.) and 2402 (Plus-X Perographic, ESTAR BASE)
esults of the analysis are as follows:

l

- Average Resolution Average Resolution
Missisn Film Type LOF T.OF
3P75-29 2u02 6.68 cy/mm 18,03 cy/mm
5R75-23 2602 10.05 cy/mm 20.24 cy/mm
3275-23 2uu3 18.56 cy/mm 15.87 cy/mm

These results are limited in usefuiness because of:

(a) The small sample of imagery collected over the resolution target,
and

(b) The fact that the location of the resolution target within the
format changed, causing fall-off and resolution loss for certain
readings.

2-1
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; The majority of resolution measurements were made on the KS-87 CPA and ¥S-87

N Non-CPA film which will be discucsed under the sub-section titled Comparaiive

H Evaluatior of KS-87 Non-CPA And KS-87 CPA Imagery.

] 2.1.2. Comparative Zvaluation Of XS-87 Non-CPA And KS-87 CPA Imagery:

The object of this evaluation was to determine the value of the applica-
ticn ot the CPA (Concurrent Photon Amplification) techmique to aerial recon-
naissance photography. Concurrent Photon Amplification (CPA) is a technique
that was devsioped o expand the amount of perceptible detail on an image
when low-ievel lighting conditions exist. The CFA technigue provides an
overalil uniferm non-imaging exposure simulraneously with the imaging exposure.
Thls effectively Increases the film speed of a particular photographic emul-
sion by capturing electrons to form silver atoms, some of which in turn will
zend tc increase the size of the pre-image a-d sub-image specks formed by the
imaging exposure, and thus raise them to a ievel at which they can be developei.

The ¥S-373 camera was modified with CPA equioment developed by C and €
Research, Inc. 7Twe camerac were su equipped, one with a 8" focal length lens
and the other with a 210" focal length lens. These cameras were employed to
obtain coverage of targets at the Floyd and Stockbridge Test Sites.

magery acquisitvion ware accomplished with this
we e . A camera ralfunction occurred on the
akle & depicts the missions flown for this evaluation.

T Y ot
Fov bae
b
b
]
<
{
:
1
Voo
L%
2]
1)
[k
8
n
vy .

'3
w
M
B
poe U
0
W
§.
(2,
o
¢
B

.atizn was conducted in three phases. The first phase was a
a.rsis and 2 comparison of the CPA and Non-CPf photograpay.
as measur«d on photography cocllected simultaneously by both
¢ Inm an FADC Tlight Test Division C-131 aircraft. A diagram of
arget located at the Tloyd site and used for this evaluation
igare 13 bar widths are given in Table 5. Tables & through
he analyzed resolution on both CPA and Non-CPA cameras. It
resolution of imagery acquired by the CPA
out of 5 missions flown. LOF resolu-
<he TPA on 3 out of 6 missions f.ow;, and the
5~005). On 2 missions, GR75-01; and GR75~
er or Imagery collected by the .ion-CPA
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haze II of this study consisted of a subjective v¢valua*tion o: imagery
< simuitaneou over the Military Equipment Display Area (;'EDR) at
roridge Tes: . The Imagery was viewed by two experiencei image
~ers employing all target idervification techmiques. As a - esult it
armined that the CPA-enhanced imagery exhibited increased interpreta-
ver The normally exposed imagery (Figure 2). Sensitometric tests
icated tha: an increase in image speed has been limited to lower

s. 3hus the CPA technique seems to have potential advantages in
onditions where shutter speeds are a limiting faztor.
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GR 75-202

GR 75-0Gu
GR 75-005
GR 75-011
GR 75~C12
GR 75-013
GR 75-0235
GR 75-0is
GR 75-017
GR 75-021
GR 75-02u
GR 75-027
GR 75-028
GR 75-038

L Canera Yalfunction

TABLE u

Missions Flown For CPA/Non-CPA Zvaluations

Date-Tlown
el bl S0

7 Jan 75

9 Jan 7

30 Jan
i1 ¥ar
13 Har
17 Mar
10 Apr
18 Apr

1S Apr

75

7%

75

73

75

75

75

S ¥ay 75

8 May 7¢

15 ¥ay

75

20 May 7S

13 Jun 75

Film Type

2402
02
202
2402
.02

2892

2402
2645
2448
2492
2602
2402
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FLOYD EHGINEERIRG TARGET

LARGEST ¢AR UIDIH = 2,00

2

INCREMENT = 1.189207

1/1.189207 = .8408964

BAR GP s BAR WIDTH
1 2.00
2 1.7
3 1.4
4 1.17
) 1.00
6 .82
7 .7
8 .6
9 .5

10 .43
n .35
12 .3

13 . 2%
14 .21

15 .17
16 R H
17 125

Table 5 Tloyd Engineering Target
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4.00
3.4
2.82
2.34
2.00
1.64
1.4
1.2
1.00
.86
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Figure 2 CPA/Non-CPA %xanples
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The objective of Phase III of this study was to Cetermine the effective-
ness of the CPA equi,ped XKS-87B camera. To accomplish this, an interpretation
test was designed and administered to 16 trained image interpreters.

Ten cifferent target scenes were selocted for the test. Five scenes
were imaged with the KS-87 CPA camera, and five scenes with the KS-87 Non-CPA
camera. The interpreters were not made aware of the type of imagery they
were viewing (CPA or Non-CPA)., Seven interpretation exerciscs were completed.
Table 12 summarizes the results of interpreter testing. As can be derived
from these data, the CPA imagery was preferred over the Non-CPA imagery for:

(a) greater detail for identification of target types,

(b) ease of discernible detail of target types, and

(c) accuracy in determination of the number of targets present on a
particuiar scene. In all seven interpretation tasks, targets were
more oftern correctly identified on the CPA imagery.

A failure of ihe CPA flight testing has been in collecting imagery
continuously at normal collection times. If CPA can actually extend the
effective film speed of various imagery, then the flight plan must include
coverage of the low light level and high shadow conditions on the ground
scene.

2.3, ¥ission Summaries

Throughout <he duration of the program, all imagery received in the
C/TRFE Reconnalssance sata Base was given an immediate overall evaluation
<c determine:

(1) <he overall mission cualiisy,

(2) if any sensor malfunction occurred,

—~
[N
~—
§oe
1N
o
o
14

tdrget area was acdecuately Imaged,

-~

L
~—
$o
'

if any film processing rroblems occurred, and

()

(v

£ +he mission oblectives were nmet.

A Yissiorn Summary (F:
in

: wae compleved on all missions received in
the data base, and was incluled In 2

he appropriate mission data packez.

Sensor malfunctions occurred on less than % of alil missions flowr,
while film processing problems were apparent or less than 1% ol the collected
imagery. Image quality degradation for the most part was caused by improper
exposure settings on conven 1 camera svystems.
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Figure 3 Mission Summary

PROJECT OFFICER:
MISSION OBJECTIVE(S):

MISSION DATA
PROJECT: DATE FLOWN:
MISSION #: SENSOR:
ALTITUDE(S): SCALE(S):
FIL¥ TYPE: CAMERA SPLED:
F-STOP: ASA:
PILOTS: FILTER(S):
OFERATOR: ATRCRAFT:
TA<ECFT: LANDING:

WEATHER:

MAP DATA
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< 2.2. TASK 2 -~ DATA BASE OPERATIONS

The objective of this effor:, as stated in the Research and Technology

Geil ke

3 § Work Statement, was to zanhance, maintain, and update a multisensor data base i
2 for support of research and development programs and to prepare multisensor 3
i % test phoios and other associated photographic products. %
- £

E § To accomplish these objectives, RRC personnel performel thrra basic ;
3 4 functions: (1) data collection, (2) data reduction, and (5% data maintenance. §
2 ? Tashs within the above categories include missicn plannir,, nhoto lab/process- .
: ing suppert, logging, screening, targeting, piotting (tc include maintenance .

of a naster cover index), storing and retrieving of data; filling imagery
reques*s and duplicating imagery and collateral data; receiving, logging,
storing, retrieving and nicrofilming docments; ordering and maintzining
charts; maintaining security procedures; destroying classified waste materials; .

R X ey

= & and filling various work order requests. Descriptions of major data base )
3 § tasks undertaken are outlined in the following sub-paragraphs. i
£
- 2.2.).  Data (ollection &nd Reduction
k- i \ . - . .
: ] 2.2.1.1. 1Imagery Clollection 2nd Rediction X
2 i Varicus types of multisenscr imagery were received in the data base
e ! during the course of this lZ-month contracz. A tctal of 70 -issions was
z incorporated inte the data base szorage and resrieval system. Figure &
2 ; Zdepicts the principal date base functicns when ccllecting and reducing
e . rultisenscr imagery znd magnetic tapes.
3 é ¥ission tlanning czonsisted of deter:mining approrriate altitules for
: i sreper ground coverage, and appropriaste intervalcmezer settings o assur
< 3 aleguate overiap for sterenc-viewing. In addition, determination of the
2 i runkter of flight lines required, arl of <he amount of Film recessary o
2 ) coempiete each Zata zollection mission, was accomplisted: The formulas used
, in ~Issicon planning can bz fourd in Tigure 3.
%
3 4 once the Imagery was flowrn, downloaled and procaessed, It was logged inte
E i} <he dats base, and routinely handled as indicated In Tigure &,
(s ’ s &
g Sre nmalor aczompllishment under <his contract was the Iinfciation of a
3 < ¥aster lover Index. This YMaster Tover InZex was prejarel o enable the data
;. Sase user 17 deternine If his avez of lnzerest (on aerial imagery) is avail- .
5 i able withcout researching eash Indiviiual ~issicn racties. The ¥ascter Iover
z index depicts area :soverage of the 2273 base imagery hollings on 35mm micro-
3 s film chips. & dessription of the mechanics Inmvelvel In ““e preparation cf
- ) the Yaster Zover Index, ani =f Its vzlue te the zata bas. oser, will be
s - srovided in Szecticon of <his rercr:.
P 2.2.1.2. Dotument Tollectizn Anl Feluction
e Jurrently there are 3,377 tezhnical documents heli in the Zata hase
g - pertainir; <o a wile range of invelligence, reconnalssance and remcte sensing
3 2-22
e it = S tanicia e o - o
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PRINCIPAL DATA BASE FUNCTIONS

MISSION PLAHNING
LOGGING

TITLING
ANNOTATING
REPRODUCING
PLOTTING
EVALUATING
ANALYZING

MISSION SUMMARY PREPARATION

MAGNETIC TAPES

LOGGING

TITLING

STORING

RETRIEVING

PLOT TRANSFER TO MASTLR COVER TRACE

MASTER COVER TRACT MICROFILMED

MASTER COVER TRACE PLACED IN MICROTICHE JACKETS

STORING

REYRIEVING

Figure &
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MISSION PLANNING FORMULAS

PARAMETER TO BE FOUND FORMULA
GROUND COVERAGE (STATUTE MILES) G=HxP
5, 280xf

(SINGLE VERTICAL PHOTO)

NUMBER OF FLIGAT LINES n = ;5-5-_—;‘ +1
REQUIRED (=)

3 . 100
2 _ .69 x VX £, x (=)
< CYCLE RATE (FRAMES/SECOND)/ R =( Ps . ) 100-0V s

INTERVALOMETER SETTING

R 0 AT

R 1 = IS

' _ L 100
= FILM USAGE RATE (FEET/MILE) fpm = (5) x (—) x (m‘) x (506.3)
i
e XEY i
i G = Ground Coverage Per Exposure (Statute Mile) i
3 P, =  Fils Format Short Side (Inches) i
3 § = Focal Length (Inches) i
2 n = Number of Flight Lines Reguired i

W = Width of Area (Statute Miles) i
: sL = Sidelap Percentage !
: R = Cycle Rate (Frames/Second) H
4 v = Aircraft Ground Speed In Xnots :
= H = Aircraft Altitude (AGL)

oV = Overlap Percentage 1
? Is = Intervalometer Setting
. Fpr = Film Usage Rate (Feet/mile) !
PL = Film Format Long Side (inches) to include Aistance between frames :
Figure 5 :
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applications. The total number of documents received in the data base through- -
out the tenure of the contract was 135. -

Once documents were logged into the data base storage and retrieval
system, they were assigned consecutive numbers and filed in numerical order.
Document sign-out cards were prepared for edch document received. L

2.2.1.3. Support Data Collection And Reduction

aulp PG TS i b o e i

: Any coliateral imagery data, e.g., ground trinh information, £light logs
:E for individual missions, charts and maps, were maintained in the data base.
The most voluminous category of support data is the map and chart file.
During the course of the contract, numerous maps and charts of various scales
were ordered from DMA and USGS by data bas2 personnel. The primary purpose
of these maps and charts was to provide plctting bases for imagery coverage,
and for mission planning purposes.

O

LA b bt
ki L b mrmlwmmmwm ¥

In addition, charts w2re ordered to support projects carried on by RADC
engineers and their contractors.

= £ 2.2.1.4, Data Base Services

Once raw daic were refined and incorporated into the storage and retriev-
al system, data base personnel assisted all data base users in their retrieval 3
of requested information. Written requcsts that werc approved by the appro- -
priate authority have been satisfied throughout the tenure of the contract.
The majority of requests were for various types of target scenes on convention-
al aerial photography, and on infrared and side-locking redar imagery. Over
200 such requests have been filled during the thirteen months of the contract.
The following matrix iliustrates a variety of tasks undertaken in the RADC/ .
IRRE Reconnaissance Data Base by requesting agencies and projects where :
available. (See Table 13.) -

ll i G

W1 T b g F T

R R
O (TN, M TR T ey &

2.2.1.5. Data Base Enhancement

Data base enhancement includes new or improved procedures for accomplish-
ing data base reduction and services, as well as physical improvemente which
provide more efficient aid economic use of the facility.

AN
L

The major enhancement programs accomplished under this contract are
briefly described in the following sub-paragraphs.

Sy

2.2.1.6. Initiation Of A Master Cover Index

A Master Cover Index depicting area coverage of the data base imagery
holdings was initiated and prepared throughout the course of the contract.
All imagery plot sheets were key.d to the AMS Series and V502 Series 1:25¢,000
scale charts as a base for the master index. These plot sheets were traced
on clear acetate overlay material, and were filmed with a 35am microfilm
canera on a reduction of 21x. Microfilm of the index was input by 1:250,000
area coverage and stored in microfilm jacxets alphanumerically.

b L T A AR A

LR UL
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SUPPORT MATRIX

:
i
H
i
S
= ]
M
:
i
N
i
4

- »
s c %
3 6 Jo 0
: o 0 el 1 o
fed .5 >.-5 > "é ig 8 g.
- o c e i - |a
: b o R v~ (o>
- 0w " o O o0 ~ 5 L<
: 25 |2e |25 |28
2 User/Project £ = 5 M

RADC
2 Automated Iragery Pattern
3 Aralysis With Stable X
- Cistributicn (8JuLL1ZE7)
Z Radar Signature Seneration
3 And Anelvsis (Flewll71) X
% Radar Target Cueing X
: (626481072)

Image Compression Technigques X
3 (621441268)

Digital Exploitation Of Near X

Real Time FLIR (624u0812)

Advanced Digital Exploitation X X X
3 Techniques {ADET) (62uu}1059)
UPD-X Support (2037003)
2 (20360303)
(20370103) X X X
3 Digital Cueing For Infrared X
o (62uu0814)
PTS Support (21060109) X
3 Photogrammestric Support X X X
- (55690219)

Reconnaissance Sensor System X X p 4 X b4
1 Expi “*~tion (£2uu1262)
3 Complex Gray...* ~~—moser X
3 (27160104)
3 Score (652441038, —_ .. X X X X X
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SUPPORT MATRIX (CONTINUED)
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E £ o ® o
E £ ] :. g t.-g : [ &
= i Lg -5 o .3 ) : o 3 a
‘ nE (2% 122 [2% [c
;L ne |22 |89 |s©
t User/Project il alalill g
¢ Ground Printer Support X
2 - (DMA_43020303)
4 Scat/Star Support X X X X
By (62u41256)
: § QSRS Support (20570101) X
t ARPA
= b
E Burma IV Sub Project Risp X
L - (161801007)
= H
& HQ.SAMSO/RSMC Support X X X X X
- (627A000)
; N.Y. State Agencies X

. }
2 West Point Military X X X X

Academy
3 } Air Force Interpreza- X )
: . tion School (Lowry AFB, !
E * Colorado) ’
;s Washington Agencies Support X 7 : *
N SAC Training Support Of X
g DMCCCA
f Griffiss AT Sunpor: X X v | x l
I (Base Engineer
Base Safety Office) I
. % Data Base Service includes:
=, Retrieving Imagery
= - Retrieving Jocuments
. Retrieving Maps & Charts
3 Table 13 (Conz'd)
.
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For many years, no master index of image coverage was available in the
data base. A number of methods were undertaken to prepare and maintain a
master cover index, with little success. Initially, a master cover trace
keyed to ONC charts was prepared; however, the bulk involved in storage, and
the awkwardness of handling this material, precluded the use of this aethod.
The use of a computer readout was attempted and shelved because input prepa-
ration wvas too timc-consuming. RRC personnel developed and initiated a
microfilm Master Cover Index that:

(a) Requires little storage space,

(b) Offers easy handling,

(c) Offers easy viewing on the Recordak Magnaprint Reader,

(d) Allows a hard copy record to be made if needed, and

(e) Saves time locating specific area coverage when filling various

imagery requests.

All ccuventional aerial photographic and infrared plots were transfsrred
to the Master Cover Index, microfilmed, placed in microfilm jackets, and
stored in a retrievable manner.

2.2.1.7. Initiation Of A Special Reference Index Depicting Available Aerial
Photographic and Infrered Coverage Of Military Bases In The United
States

Because of the many recuests for azirial coverage of military installations
in the United States, a sp .ial reference index was developed and maintained.
Mill.éry installations were targetted on each roll of imagery (photo and
infrared). FMiasion numbers were recorded and m.p tacks with index flags were
prepared with the appropriate missions numbers and placed in the target area
on a 1:3,500,000 Military Installation chart. Three different-colcred tacks
and flags were used to delineate the type of military installatiom, i.e.,
Army=White Tack/Wnite Flag, Air-Force=Orange Tack/Orange Flag, Navy=Orange
Tack/White Flag. "All red tacks/red flags" denotes the availability of
thermal infrared coverage.

This index saved many manhours of searching through rolls of imagery to
satisfy requests for aerial coverage of specific military installations.

2.2.1.8, Initiation of a Special Reference Index Depicting Available Aerial
Photographic Coverage of Major Cities in the United States

A special reference index similar to the one depicting available imagery
of military installations was developed and maintained to denote holdings of
aerial imagery of major cities in the United States. Major cities were
targetted on each roll of imagery (photo only). Xission numbers were re-
corded and map tacks with index flags identifying the aerial photographic
nission numbers were placed in the appropriate gecgraphic lc:ation on a
1:2,845,000 United States map,

As with the Military Installation Index, this index saved numerous

manhours of searching through rolis of imagery to satisfy requests for aerial
coverage of specific major cities.
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2.2.1.9. Reduction Of Film Library Holdings

An inventory ¢f roll film holdings at the onset of the contract revealed
that much of the film library consizted of duplicate, out-dated, unusable and
extraneous film. For two months imagery was viewed to determine its worth.
puring the following month approximately 20% of the roll film was deleted
from the system. This film purge gained space for newly acquired imagery and
provided for more economic use of shelf space.

2.2.1.10. Initialization Of A Magnetic/Digital Tape Data Base

Because of the continuous build-up of magnetic/digital tapes, it became
necessary to establish a storag? and retrieval system for this type of data.
Special tape storage racks were assembled in the data base, and several tapes
were logged into the system. Sign-out cards were prepared for each tape.

2.2.1.11. Physical Improvement Of The Data Buse

At the onset of the contract, the entire 40' x €0' data kase was re-
arranged tc allow cleaner and rore efficient storage areas, more secure
control over materials being removed from the data base, and mcre secluded
and roomy working space for data base users. In addition, out-dated materials
were purged from filing cabinets and map flats, and a more efficient map and
mission data filing system was established.

2.3, TASK 3 - NORTHEAST TEST AREA (NETA) SUPPORT

The Northeast Test Areg (NETA), developed under contract for the Recon-
naissance and Mapping Branch (IRR) of the Rome Air Develorment Center (RABC),
satisfies the long-existing need for a temperate zone sensor test area.
Centered in New York State, the NETA facilitates reconnaissance study of
industrial and military complexes, ccmmunicatiens systems, and topograpghical
features regpresentative of worid temperate zcnes. Features that c¢haracterize
the Northeastern United States which replicate worid temperate zones, and in
particular Europe, are:

(a) Topography - river systems, mountains and plains

(b) Climate - continental with maritime influernce

(c) Vegetation - agricultural and pastoral lands, sofiwoed and hardwoed
forests

(d) Target Types - communications, industrial, tcpographic and military.

2.2.1, Simulated NATO Tarpets

Approximately seventy-two targets located in three flight corridors and
a designated boundary encompassing the Albany, !iY area ave representauive of
the twenty-five NATO tactical target categories (see Figure 6). ¥any of the
NATO tactical targets docurented for use in NETA reconnaissance evaluations
are also usable within a strategic target study. The value of these target
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NATO Tactical Target Categories

- Awliclds
~ Bumb Damage Assassment {Conventional}  None
~ Bomb Damage Assessment (Nucicar) Available

- Buitiges

=~ Coastal Strps

« DamfHydro-Liectrc Power

-~ Electric Power Substations

-~ Electronics

= Fernies andd Ruver Crossings

= Gun Emplacements/Positions

=~ Helicapter Lending Arcas/Teoop and Drop Zones
= Industeses

-~ Locks

FrRe-~TOMTMNTSO® L

- Military/Government Control Centers
- Mihtary Installations

= Missiles

- POL

= Ports/Hathours

-~ Rait Faclities

Foad Janctions

- Route Reconnaissance
- Shipping

— Therma! Power Plants
-~ Traop/Vehicle Activity
- Tunnels

<Xg<CANDOVC =
]

- MEDA A-STOCKBRIDGE B-VERONA C-FLOYD

Figure 6 Location Oi NATO Tactical Targets
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types is evidenced by the interest expressed by various DOD agencies who are
interested in developing automatic classification techmiques for refe mce

map generation for a family of targets which includes most of those tested
§ below.

(a) Industrial
0il - steel - aluminum - chemical
(b) Transportation
canal locks - highways - bridges - airfields - seaports
(c) Military
i arsenals/storage depots - Air Force bases - nuclear sub-bases - air
defonse sites
(d) Research
miseile test sites - nuclear engine and power labs - electronic
equipment test areas
Throughout the contract duration, target folders of these 72 targets
have been updated with current ground truth data and recoanaissance imagery
examples. Yetailed information about each target has been collected and
placed in each target folder. These folders contain a "Base Pack" and a
"'Sensor Pack". Included in the "Base Pack" are large-and small-scale anno-
tated maps, photographic and textial ground truth, and large-and small-scale
photography including annotated prints and stereograms. In many iastances
engineering blueprints, sketches and diagrams of the targets are also avail-

able, "Sensor Packs" contain photo and infrared and side-looking radar

imagery. Assistance was provided to the users of this material throughout
the contractual effort.

2.3.2. Military Equipment Display Area (MEDA)

To complement the existing targets, a Military Equipment Display Area
(MEDA) was developed. Using the Stockbridge Test Annex to provide a tactical
setting, realistic military groups have Leen deployed. Thesc groups include:

SAM SITE

AAA SITE

SSM SITE

HEAVY ARTILLERY BATTERY

MOFTAR BATIEFY

ARMORED GROU? (To include dummy tank)
ASSAULT ENGINEER GROUP
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GROUND DEFENSIVE POSITIONS
TACTICAL COMMAND POST HEADQUARTERS
MILITARY VEHICLE CONVOY

TACTICAL SUPPLY POINT

V/STOL AIRCRAFT SITE

Theee groups include demilitarizsd but functional vehicles, guns, tanks, and
personnel carriers whicn can be maneuvered to simulate the activities of
operational tactical units. Figure 7 is a reduction of an engineering draw-
ing of the overall plan of the MEDA.

The principal accomplishments under the NETA task were:

A. Maintenance of all target groups -~ This includes egquipment mainte-
nance, and grooming of ground and earth works to give sach target
site an occupied look.

B. Updating of Target Folders - As with the NATO targets, a target
folder has been prepared on each target family in the MEDA. New
information, including aerial and ground photography, was added to
the folders as it became available. In addition, new target folders
were constiructed for the Simulated Frog 7 Migsile Site and the
V/STOL Aircraft Site. Engineering drawings were prepared (Figures
B & 9 are reductions of these drawings), and a "Base Pack" and
"Sensor Pack" were constructed for each folder.

C. Ground Truth Data Collection - Current ground truth, i.e., weather
conditions and ground photography of selected targets, was collected
during periods of overflights of the KS-87 CPA and XS-B87 Non-CPA
systems.

D. Acquisition of New Targets - In preparation for the future UPD-X
flight testing over the MEDA, additional targets were procured from
the New Yok and Kew Jersey National Guard Units at Fort Drum NY,

Two salvaged M-84 mortar carriers, and three M-LuA 155mm Self-
Propelled Guns were acquired for inclusion in the MEDA. Coordina-
tion between RADC, New, York and New Jersey National Guard units, and
"D" Lompany of the 42" Maintenance Bn., Utica NY, was accomplish-
ed to arrange for movement and demilitarization of these new targets.

2.3.3. Northeast Test Area Application

The NETA and the MEDA provide fully documented targets that will allow
for the conduct of a broad range of multiservice, multisensor, and multi-
spectral evaluations for:

- Reconnaissance Cycle and Intelligence extraction.
- Reconnaissance Sensor System Evaluations.
- Humar Factors Testing.
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Cther areas in which the Northeast Test Area may be utilized include:

- PTS (Point Transfer System) studies.
- Automatc? “efeirence Map Generation experimentation,
- Targe+ Cueing studies.

- Navigation studies.

- Tarrain/Target Classification studies.
- Target Signature stuiies.

- Aircrew Training exercises,

-

clders can be tailored to simulate numerous peace/war and

Existing target fol
¢ situation regairements.

&
tactical/ strateg
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SECTION 3
SUMMARY

All of the tasks defined in the contract statement of work have been
completed, with the results being described in Section 2 of this report.
Contract fiways were applied 10083 to the effort. Emphasis was placed on those
tasks which were assigned the highest priorities by the contract monitor.

Rome Research personnel feel confident that the Cata Base and the Northeast
Test Area (NETA) have become a more valuable asset to the inited States Air
force, and to the reconnaissance community in general, thrcugh the accomplish-
ments described in this report.
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SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

It is the conclusion of the program staff that the services offered
under the scope of this contract have been adequately utilized during the
past 13 months. Majority of the support provided was in data base services,
mission planning, and NETA tasks.

Listed are recommendations for improved and expanded support:

1.

All personnel assigned to RADC/IR should be made aware of the
services and data available to their programs through the RADC/
IRRE Data Base and the Northeast Test Area.

Outdated materials should be periodically purged from the data base
system and should be implemented with current data.

The digital tape library should be expanded to fill the needs of
researchers requiring this type of data.

A tape directory index should be established teo aliow the nrer to
become familiar with *he information recorded on each individual
digital tape.

The imagery Mastaer Cover Indexes should be maintained apd upgraded
or a regular basis.

Jata base material and interpretive support should be establisted,

reviewed, and coordinated on a regular basis to assure that these
resources are being proper.y used in suppert of major IRR programs.
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MISSION
of
Rome Awr Development Center

RADC plans and conducts research, exploratory and advenced
development programs in command, control, and cosmmnications
(c3) activities, and in the ¢3 areas of information sciences
and intellligence. The principal technical mission areas
are communications, electromagnetic guldance and control,
surveillance of ground and aerospace objects, intalligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences, microwave
bhysics and electronic reliability, maintainability and
compatibility.
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